ABSTRACT
INTRODUCTION
Trinidad and Tobago, a developed, twin-island country and the southernmost territory of the West Indies, is experiencing an epidemiological transition characterized by a decline in communicable diseases and an increase in chronic non-communicable diseases [CNCDs] (1). The global pandemic of CNCDs continues to grow at an alarming rate, resulting in a crucial public health challenge in the 21 st century. Chronic non-communicable diseases are harming the health of the global population, causing much preventable loss of life, decrease in productivity and decline in quality of life. Chief among the leading CNCDs is Type 2 diabetes mellitus. Global statistics show that 8.3% or 382 million people were living with diabetes in 2013 and this number is expected to increase to 592 million by 2035 (2) . The prevalence of Type 2 diabetes among adults in the Caribbean is high and consistently above the global average (2) . Although Trinidad and Tobago dropped out of the top 10 countries in the world with Type 2 diabetes prevalence for 2013, the estimated prevalence of 13.9% is still a cause for concern (2) . In 2010, there were more than 315 non-traumatic lower-limb amputations in Trinidad and Tobago from complications of diabetes (3) . Additionally, diabetes ranked second in the top 10 principal causes of death with rates per thousand population in Trinidad and Tobago (3) . The costs of diabetes to the society are high and increasing on a daily basis. Under the International Diabetes Federation (IDF) regional classifications, more funds were spent on healthcare for diabetes in North America and the Caribbean than in any of the other regions for the reporting period 2013 (2) . In Trinidad and Tobago, the cost of treating diabetes is high, both in terms of human cost and economic costs with the mean healthcare expenditures per person with diabetes at USD 1121 (2) . With this large economic burden to the government, medical management alone cannot fight diabetes. Therefore, strategies and interventions such as medical nutrition therapy can play a role in reducing the incidences and financial burden of the management of diabetes.
Diabetes management requires patient's knowledge and understanding of what to do and when and how to do it. Studies have shown that patients who are knowledgeable about diabetes self-care usually have better long-term glycaemic control, thus reducing the rate of complications (4-6). Daly et al (7) reported that because of the belief that Type 2 diabetes is a very serious disease, individuals with worse control may have more difficulty in disease management. A study conducted on attitudes and behaviours of patients with Type 2 diabetes found that physicians are aware that patient self-care behaviours influence diabetes control, but that patients with diabetes may have inadequate training and lack of interest to improve their behaviours (7) . Contributing to poor control are the barriers to appropriate care behaviours or the relationship of specific selfcare behaviours to glycaemic control (8) . Patients have a major role in the control and treatment of Type 2 diabetes, therefore, it is imperative that they are provided with self-management education and diet therapy (9) .
Nutrition education, which includes counselling, is an integral component of diabetes care. However, there remain uncertainties regarding the effectiveness of the nutrition counselling/education programmes implemented in Trinidad and Tobago. In order to plan a successful intervention, obtaining information pertaining to knowledge, attitudes and practices of the patients is of utmost importance in formulating the intervention. Studies have shown that education and awareness programmes can improve the knowledge of patients, thereby changing their attitude (10) (11) (12) . In this context, the current study examined nutritional knowledge, attitude and practice (KAP) of patients attending chronic disease outpatient clinics in Trinidad and Tobago and compared these attributes between patients receiving and not receiving nutrition counselling.
SUBJECTS AND METHODS
The target population was all patients treated for Type 2 diabetes in chronic disease clinics within North Central Regional Health Authority (NCRHA). A sample of 188 was determined to be sufficient for estimating the percentage of patients who received nutrition counselling with a margin of error equal to 5%. All patients who visited the chronic disease outpatient clinics during the study period were approached to find out if they had diabetes and invited to participate in the study after getting their verbal consent. A cohort of 122 patients with diabetes was selected on site at their respective public clinics via quota sampling and surveyed using a structured KAP questionnaire related to their disease. Selected demographic-related variables were also measured. Men and women with Type 2 diabetes, with or without other chronic diseases, were eligible for inclusion in the study. Children, pregnant women and specially-abled patients with diabetes were excluded from the study. The patients with diabetes were provided with nutrition counselling by a Registered Dietitian. These dietary counselling sessions included individual diet planning incorporating choices from the Caribbean six food groups. In addition to the individualized counselling, patients were divided into groups and each group had a clinic session every 12 weeks. The clinic sessions focussed on pursuing healthy lifestyles through the process of client empowerment and health education.
Data were collected from September to November 2012 using quota sampling. The data collection instrument was a 27-item KAP questionnaire. Variables measured included demographics, nutritional knowledge, attitude and practice with respect to diabetes. Sociodemographic information was also collected through the questionnaire. For the assessment of nutritional knowledge, we used eight items which focussed on portion control and foods which patients with diabetes should avoid. Correct responses for the knowledge questions were given a score of "1" and incorrect responses were given a score of "0". For the assessment of attitude, responses were given on a 5-point Likert scale ranging from "strongly agree" to "strongly disagree". For the practice statements, participants responded using a 5-point ordinal scale with options ranging from "never" to "very frequently". For the evaluation of attitude and practice, a score ranging from 1 to 5 was assigned to each response; "1" was given to the most positive response and "5" was given to the most negative. Clients who indicated that they received counselling one or more times were given a score of "1" and those who did not receive counselling were given a score of "0".
Statistical Package for the Social Sciences (SPSS version 21.0, SPSS Inc., Chicago, IL, USA) and Minitab (version 16, Minitab Inc.) were used for data entry and analysis. To facilitate meaningful data description and data analysis, respondents were classified according to whether or not they had been receiving nutritional counselling. Quantitative analysis of the data included two-sample t-test, analysis of variance (ANOVA), tests of equality of proportions, general linear model and regression analysis. All hypotheses were tested at the 5% level of significance. Data analysis included frequency tables and graphs (descriptive), and comparison of patients receiving counselling and patients not receiving counselling with respect to knowledge score, attitudes and practice score. Chisquare was used to determine the associations between knowledge questions. Comparison of two proportions was used to determine the association between attitude and practice responses and patients who received counselling and those who did not. General linear model (two-way ANOVA) was used to compare the total KAP scores between the two groups. Regression analysis was used to evaluate what variables would be suitable predictors of knowledge score.
RESULTS
Of the 188 patients selected, responses were received for 122, giving a response rate of 65%. The mean age of the patients was 59.28 ± 11.69. Table 1 presents the summary characterisKnowledge, Attitude and Practice in Relation to Diabetes Overall, the patients had adequate nutritional knowledge. There were no statistically significant differences in the means for knowledge, attitude or practice score based on gender [ Table 2 ]. Analysis did not show any statistically significant differences in the total knowledge score for patients who received nutritional counselling in comparison to those without counselling. However, there was a statistically significant difference in attitude and practice score for patients who received counselling when compared to those who did not receive nutritional counselling [ Table 2 ]. The general linear model used to examine the effect of gender, age group, level of education and nutrition counselling on knowledge, attitude and practice scores revealed a statistically significant interaction between the effects of gender and age group on knowledge score, F = 2.631, p = 0.039 ( Figure) . what a person with diabetes should not eat or drink. However, they had a lack of knowledge about the correct serving size for fruit and cooked vegetables, as seen by less than 30% of the patients answering correctly [ Table 3 ].
There were no statistically significant associations between both groups as it relates to the correct responses for the knowledge questions on serving sizes. In contrast, analysis showed statistically significant associations [p = 0.003, p = 0.0043 and p = 0.041] between groups for three knowledge questions, which asked the patient to identify the food item that a person with diabetes should not eat or drink.
The majority of patients had a positive attitude toward diabetes management, with responses above 90%. All patients [100%] believed that learning about nutrition was important for a person with diabetes. Additionally, 100% of the patients who received nutritional counselling responded positively to the statement "diabetics should pay more attention to the foods they eat now that they have diabetes." There were no statistically significant associations observed for the attitude questions, which showed that there was no difference between the attitudes of the two groups.
The response of the patients to the practice questions is presented in Table 3 . In general, patients did not practice good eating habits. Only 35% and 37% reported not drinking soft drinks or eating fast food, respectively. More than one-third [48%] indicated that they do not drink alcohol. The majority [71%] reported that they drink at least eight glasses of water daily. Data illustrated statistically significant associations between the two groups for three out of the four practice questions. Those who received counselling were less likely than those who did not receive counselling to consume soft drinks, fast foods and alcohol; however, both groups were equally likely to drink eight glasses of water on a daily basis. There were no significant interactions between the variables for attitude score or practice score; however, gender was independently significant for practice score, F = 5.322 and p = 0.023. Multiple regression analysis was used to develop pre- 
DISCUSSION
This study assessed KAP in relation to their disease among patients with Type 2 diabetes in one regional health district in Trinidad and Tobago and compared these attributes between patients receiving or not receiving nutrition counselling. Healthy eating is the cornerstone of any diabetes management plan; however, it is not just what an individual eats that affects blood sugar level, but also, how much and when one eats. Nutrition counselling therapy is an essential part in the treatment of diabetes and it is well recognized as a key part of the disease management in patients who have diabetes (13) . Dietary adjustments are crucial in the management of diabetes. Persons living with diabetes very often need personal guidance, in order to increase their knowledge and thus, influence their choices of suitable foods and eating well-balanced meals (14, 15) . Additionally, for effective disease prevention and treatment, behavioural changes are required. Most patients with chronic diseases usually manage the illness at home (16) . Our data revealed that the majority of patients prepare their meals or have their meals prepared by a family member. Hence, educating these individuals regarding proper portion control can improve their knowledge about diabetes management, which may assist with dietary adjustments. Malathy et al reported that educational status improved knowledge regarding the disease (17) . In our study, most of the participants only had a primary school education. However, this did not seem to have an impact on the nutrition knowledge scores. In contrast, Nilsen and colleagues found that where diabetics had a lower educational level, their mean diet score was 2.2 points lower [p < 0.001] than diabetics with a higher education level (18) .
Several studies have reported that diabetes knowledge is poor among patients with the disease (19) (20) (21) (22) (23) . These findings were not consistent with our results, which showed that the diabetic patients had adequate nutritional knowledge regarding diabetes. However, our results were consistent with a Malaysian study, which reported that participants had good KAP scores (24) . The respondents had good nutrition knowledge for most questions except for the correct serving of fruit and cooked vegetables. Only 20% and 25% of the respondents answered correctly for a serving of fruit and cooked vegetables, respectively. The clients who never received nutrition counselling answered 70% of the knowledge questions correctly; those receiving counselling since they started attending clinic answered 76% of the knowledge questions correctly. Therefore, it can be deduced that the more the patients receive nutrition counselling, the more knowledgeable they become. Multiple regression confirmed that nutrition counselling was a good predictor of knowledge score [p = 0.023]. These results are consistent with a study conducted by Palaian et al who concluded that diabetic patient counselling improved the knowledge responses (25) . It is important to note that the differences in some findings in various studies may be related to the variations in the instruments used or the type of population.
The majority of the patients had a positive attitude toward diabetes management, as evident by the high attitude scores. Those who received nutrition counselling had a more positive attitude toward nutrition than those who did not receive counselling. Therefore, we can assume that counselling the patients about their disease can better equip them with the knowledge needed to adopt positive attitudes in disease management. Significant positive responses were observed for practice questions, although our results also showed that participants who did not receive counselling had a better overall practice score than those who did receive counselling. However, through counselling, participants know what foods to avoid; therefore, they may have under-reported what was actually consumed daily. Self-reported estimates of food intake are generally used for recommendation of macro-and micronutrients. However, it is well accepted that such methods do not necessarily provide accurate or unbiased estimations of an individual's food intake.
The present study has a number of strengths. First, to our knowledge, this is the only study which evaluated KAP of outpatients at a chronic disease clinic in Trinidad and Tobago. This is an important step in assisting with the research gap in this area. Second, this information can assist in the development of a more comprehensive study which can provide the country with data necessary to develop intervention programmes to manage diabetes and prevent complications.
Despite these strengths, the study also has a few limitations. Data were collected within the NCRHA. The clinics in question had the widest coverage; therefore, they were used as the sampled population. However, there was an inability to randomize the sample because only those patients who turned out for appointments at that time and sites were used, but there is no reason to believe that patients treated at those clinics are significantly different from those in other clinics with respect to the KAP variables measured. Additionally, the number of completed questionnaires was lower than desirable. Again, there is no reason to believe that non-participants differed significantly from participants with respect to KAP. We did not take into account counselling received from other sources, such as relatives, physicians, nurses, pharmacists and other patients which might have confounded the results. Additionally, we did not include any biochemical or clinical data, such as status of diabetes control in our analysis. Since biochemical or clinical data were not analysed in this sample, we could not actually draw any conclusion on dietary compliance. Further, our study was conducted at one regional health district; therefore, the results cannot be generalized to all persons with diabetes in Trinidad and Tobago.
In conclusion, this investigation provides valuable information regarding the level of KAP in diabetic management in outpatient clinics in Trinidad and Tobago. About 70% of patients with diabetes treated in public clinics in the NCRHA receive nutrition counselling as a regular part of their treatment-management regimen; the other 30% receive no nutrition counselling. Patients receiving counselling are more knowledgeable about diabetes than those not receiving nutrition counselling; they also have a more positive outlook as to what it would take on the part of the patient and clinic care providers to manage the disease effectively. Steps should be taken to ensure that all patients with diabetes in this Regional Health Authority receive nutrition counselling as a regular part of clinic management of the disease.
